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1 5 Application No. 09/755,635, filed 5 January 2001 , entitled Method And Apparatus For 
Modification Of Basic Good Forecasts, by inventors Robert Dvorak and Kevin Katari; 
Application No. 09/708,944, filed 8 November 2000, entitled Method And Apparatus For 
Distribution Of Fashion And Seasonal Goods, by inventor Robert Dvorak. The five 
related applications are hereby incorporated by reference. 



manage their inventory levels at some aggregate level above items, such as the 
department or category level. OTB is a measure of the amount of additional inventory 
25 that may be purchased while remaining within an inventory budget, historically a 

department or category inventory budget. For example, if a department inventory budget 
is $100 million and the current inventory level is $75 million, then the open-to-buy is $25 
million. Retailers have found OTB very useful as an inventory management tool because 
it allows inventory management by department or category and in the aggregate. 



20 



BACKGROUND OF THE INVENTION 



[0002] 



Retailers have historically used "open-to-buy" (OTB) as a metric to 
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Because inventory represents a significant use of capital for most retailers, good 
inventory management and controls are critical to overall financial success. 
[0003] There are many varieties of OTB, including different sets of factors, which 

work to create a comparison of projected inventory to budget. OTB typically is analyzed 
5 monthly. Figure 1 depicts a typical OTB report. The report columns typically start with 
last month's ending inventory or this month's beginning (BOM) inventory 120, to which 
purchase orders scheduled to arrive this month 121 are added. Then permanent 
markdowns expected to occur 122 are subtracted, promotional discounts expected during 
the month 123 are subtracted, the impact of Suggested Retail Price (SRP) changes 124 

10 are factored in, as are the impacts of any other factors 125 (e.g., write offs, employee 

discounts, damages, and shrink). Projected sales 126 (usually at the projected transaction 
prices) are subtracted out to arrive at the projected ending month (EOM) inventory 127. 
This ending month inventory is then compared to the budgeted inventory 128 to 
determine how much open-to-buy dollars 129 are still available within the month. 

1 5 [0004] Various retailers analyze OTB at different levels of their product 

hierarchy. To the best of the inventors' knowledge, all large retailers not using the 
present invention analyze OTB above the individual item level (e.g., at the size, color and 
style level). Figure 2 shows a typical retailer product hierarchy, against which OTB 
analysis normally would compare Department- or Category-level projected inventory to 

20 budget. 

SUMMARY OF THE INVENTION 

[0005] The present invention includes methods of and apparatus for analyzing 

projected future inventory against inventory budgets to determine open-to-buy inventory 
25 values. Aspects of the present invention include analyses based on a variety of ways the 
projecting future inventory. Aspects of the present invention are reflected in the detailed 
description, accompanying figures and claims accompanying this summary. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Figure 1 depicts an open-to-buy department level report that might be 

generated by typical systems. It does not include notional orders or deliveries (notional 
receipts) or other aspects of the present invention. 
5 [0007] Figure 2 is a typical hierarchy used by a company to manage classify 

product and inventory. 

[0008] Figures 3A-B (collectively "figure 3") depict a report at an item level in 

which an inventory budget has been rolled down from a certain level in the inventory 
management hierarchy to the item level. Notional orders and receipts or deliveries are 

1 0 reflected in report, together with various analyses. 

[0009] Figure 4 depicts application of aspects of the present invention depicted in 

figure 3, but applied at a department level, instead of an item level Figure 5 is a 
variation on figure 4, with more traditional labeling of columns. Fewer columns are 
displayed in figure 5 than in figure 4. 

1 5 [0010] Figure 6 is a variation on figure 5, with the addition of columns to track 

component inventory used to assemble kits or for other intermediate purposes. In this 
report, there are finished goods that are being used as intermediate goods in other 
finished goods, which are then handled differently. 

DETAILED DESCRIPTION 

20 [0011] The following detailed description is made with reference to the figures. 

Preferred embodiments are described to illustrate the present invention, not to limit its 
scope, which is defined by the claims. Those of ordinary skill in the art will recognize a 
variety of equivalent variations on the description that follows. 
[0012] While the use of open-to-buy metrics has been useful to retailers, the 

25 current approach to OTB calculations has significant weaknesses that lead to sub optimal 
retailer behavior and lack of actionable insight. These weaknesses, some of which are 
addressed by various aspects of the present invention, include: 
[0013] Lack of visibility into the source of OTB problems: If a particular 

category or department is OTB constrained (i.e., the current inventory level is close to 

30 exceeding or does exceed the budgeted inventory level), the historical approaches to OTB 
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analysis have not provided specific item level insight as to the root cause of the problem 
(i.e., which items are causing the excess inventory position). Historically, OTB systems 
have not generated OTB evaluations at the individual item level (e.g., at the size, color 
and style level), but instead operate at higher level item groupings, such as department. 

5 Historically, OTB systems have not had inventory budgets at the item level, for large 
retailers, and have not forecasted sales or inventory at the individual item level. Because 
of this lack of specificity, the actions taken to resolve the OTB problem frequently are not 
targeted against the real source of the OTB problems. Typically, buying of additional 
inventory is reduced or curtailed on shorter lead time items (a problem discussed below) 

1 0 and promotional activity is undertaken to increase the rate of selling in the department or 
category in question. So in many cases the curtailed buying is not of items that will be 
overstocked, which frequently are the long lead time items, and therefore leads to 
stockouts and lost sales of short lead time items. In this sense, lead time may include 
fewer or more components of the time from placement of an order to availability of items 

15 for sale at a selling location. Lead time may include such components as data lag time, 
data processing time, supplier lead time, distribution center ("DC") processing time, DC 
data lag time, DC data processing time, DC to selling location shipping time, selling 
location handling time, etc. The lead time components may include supplier lead time 
plus some or all of these components, depending on the circumstances. In some cases, 

20 promotions, to reduce inventory, which frequently include cutting prices, are also run on 
items that are actually doing fine, resulting in lower profitability than would be achieved 
if the promotions were targeted at the items really causing the problem. 
[0014] Long lead time items crowd short lead time items: By definition, long 

lead time items must be ordered from the vendor or manufacturer earlier than short lead 

25 time items in order to be ready for sale by the retailer at the same point in time. If a 

retailer encounters OTB constraints (i.e., the projected inventory level will be close to or 
in excess of the inventory budget for some point in the future), ordering of short lead time 
items is typically reduced or curtailed in order to bring the future inventory position 
below the budgeted level. Because retailers typically lack visibility into future OTB 

30 problems until many of the longer lead-time items have already been ordered, the current 
OTB management approach produces systematic bias against short lead-time items with 
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sub-optimal results for the retailer. The root cause of this is that the sales and inventories 
of all items have not been determined on an equal footing, e.g., stocking all items to a 
forecasted optimal selling level, and therefore the OTB system users of today can not 
easily tell whether they are buying to much or too little of the longer lead time items 
5 relative to the overall OTB budget constraints for the groupings of items that they seek to 
manage the items in. 

[0015] Need to manage items in groups for OTB: Large retailers for 

complexity purposes manage OTB in groups of items above the individual item level. 
This is because creating an inventory budget for future management purposes is time 
10 consuming, managing each OTB group is time consuming, forecasting each OTB group 
is time consuming and they do not have a mechanism for creating a sufficiently precise 
OTB budget at the individual item level So in the past OTB systems have not been built 
that function at the item specific level. 

[0016] There are also some secondary weaknesses that cause OTB outcomes to 

15 be less than optimal These are as follows: 

[0017] Lack of sophistication in fashion or seasonal OTB sales and inventory 

forecasts: Fashion or seasonal items are typically differentiated from their basic 
counterparts by their lack of reorderability or the shortness of their sales life. Before they 
are put on sale their projected sales and inventory levels must be generated without real 

20 selling performance and such impacts as store specific presentation quantities are 

frequently not factored into their projected inventory requirements. Once selling starts 
then the real sales results should be factored in, however, for those items selling below 
expectations you must go beyond that to get a good forecast. Markdowns may be 
required to sell the goods and these markdowns and the resulting sales acceleration and 

25 permanent markdowns need to be factored in but OTB systems today do not do that at the 
individual item level required to really get good forecasts of sales and inventories on the 
items that are creating problems. These systems also do not have the integration of the 
markdown system to supply the item and potentially item and location specific 
markdowns required to sell the goods. Therefore the current OTB systems give an 

30 inaccurate picture of what is going to happen once the selling of the short life items starts 
and specific item level actions start to become apparent. 
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[0018] Lack of incorporation of real world factors into Basic item OTB sales 

and inventory forecasts: OTB systems today do not include item specific factors like 
presentation quantities, in dates, out dates and stock out impacts. These can result in 
material differences in the sales and inventory estimates and therefore should be included 
5 to best forecast the OTB position. By best understanding the OTB position at the item 
level you are then better able to determine the best corrective actions. 
[0019] A new approach to open-to-buy can address the some of the weaknesses 

outlined above. Aspects of the invention include: 

(a) building up future sales and inventory projections from an item level 
1 0 upwards - not a more highly aggregated level, such as department or 

category; 

(b) building OTB projections incorporating expected future orders and 
receipts - calculated by the system if required - into the open-to-buy 
calculation, with the simulated ordering and receipt extending at least 

15 as far into the future as the longest lead time item or needed to cover 

lead times for ordering and receiving delivery of most items; and 

(c) identifying items that are on a course to being over bought, relative to 
the optimal inventory levels or the inventory budget levels. 

[0020] This approach can then also be improved by mixing in the following 

20 additional elements: 

(d) building OTB projections from selling locations (typically stores) and 
stocking location model stocks over time, reflecting the desired 
inventory level in each location to support selling and presentation 
requirements; and 

25 (e) building sales and inventory levels at the item and location level, 

incorporating item specific seasonality, promotion, and other real 
world factors such as in dates, out dates and projected stock out 
impacts. 

[0021] These components may be mixed and matched in accordance with the 

30 various aspects of the present invention. One approach to executing the new OTB 
methodology is to run a simulation for individual items and locations, simulating 
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projected sales and other factors impacting inventory levels. Simulated results are rolled 
up to arrive at a higher level of the product hierarchy, the level at which OTB 
management takes place. As a corollary, a system may roll back down budgets set at the 
higher level and suggest which items are over or under stocked so that corrective actions 
5 can be taken. The roll down of budgets to items can be extended by constraining notional 
orders/deliveries to fit within budget and reporting the lost sales resulting from adherence 
to budget. The OTB over or under stock calculations compare budgeted inventories and 
projected inventories. These comparisons can be done different ways, driven by different 
definitions of the budgeted inventory. For example, sometimes the budgeted inventory is 

10 the end of month inventory level. Other times it is the beginning of month level. 

Occasionally, it is an average or peak value during the month. The example that follows 
uses the end of month inventory for OTB comparisons. However, the math works 
similarly for the other cases, using different points of comparison. Figures 3-6 depict 
sample reports derived from OTB analysis in accordance with aspects of the present 

15 invention. Steps useful to generation of reports or displays such as Figures 3-6 may 
include the following: 

[0022] Determine the time horizon ("end date"). The end date of the 

simulation can be set arbitrarily, but should extend far in enough in the future to be 
further out than the lead time of the longest lead-time item being analyzed. It may be the 

20 inventory management planning time horizon. There may be exceptions where that 

inventory management planning time horizon is shorter than the longest lead-time item, 
e.g., where there are a few items with very long lead-times, and then one could use the 
inventory management planning time horizon, e.g., frequently a year, as the end date. In 
Figure 3, the end date would be the month 310. 

25 [0023] Determine the expected sales for the item for each day for each 

location until the end date. Expected sales need to be forecasted. In one embodiment, 
expected sales are forecast for each selling location on a daily or more frequent basis. 
Various methods of doing this calculation are set for the in the applications incorporated 
by reference. Weekly or adjusted weekly forecasts also may be used in accordance with 

30 the present invention. Numerous causal and non-causal techniques are used by retailers 
to forecast sales, including ARIMA, multivariable regression, and historical selling 
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extrapolation. Location-day forecasts can reflect causal events that affect the rate of 
selling, such as promotions, presentation changes, and seasonal events. Adjusted weekly 
forecasts may include weekly forecasting approaches that then try to take into account 
daily selling differences. For example, a weekly sales forecasting approach that then 

5 factors in promotions for part of a week by adjusting the weekly forecast for a fraction of 
the week that falls during the promotion is attempting to make a weekly forecast more 
accurate. Those sales should then be forecasted taking into account specified factors such 
as in dates, out dates and last PO receipt dates. Those sales can be forecast to achieve the 
maximum service level possible (i.e., always in stock-target), a specified lesser in stock 

10 level, an optimal economic stocking level (i.e., a stocking level where the in stock target 
reflects economically optimal tradeoff of potentially losing a sale versus the costs of 
having extra inventory at that location to avoid losing the sale). 
[0024] In the case of short life or non reorderable items, such as seasonal or 

fashion items, the sales forecast should change from the preseason buying plan to take 

15 into account actual sales during the selling season. For items under performing their 
plan, OTB analysis can factor in the causal events (e.g., sales or promotions) that would 
be needed to close out inventory and finish the program. A user-friendly way of doing 
this is to use the optimal answer from a markdown optimizer as a causal input to 
projected future sales and inventory. This gives the optimal seasonal or fashion selling 

20 performance without additional user entry. Given that OTB would be running at the item 
level, which can be well above a million items for a department store retailer, having a 
highly automated solution is useful in making the more accurate item level OTB work. 
[0025] Item level forecasting approaches also can take into account factors such 

as projected stock outs within the current order cycle of each item, by reducing the 

25 projected sales by the likely impact of the stock out. When the system identifies 

projected stock outs, potential corrective actions can be considered, such as expediting an 
existing purchase order or placing an additional expedited purchase order. Daily sales 
forecasts can be rolled up to monthly totals, to give the item level sales forecast 3 19 in 
Figure 3. Item level sales within an OTB grouping, such as a Department, can be totaled 

30 to give the sales value 419 in Figure 4 for a Department. Column 419 in Figure 4 would 
then be an improved forecast of future sales and inventory. The system calculations 
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could also identify any projected sales lost because of stock outs, 325 in Figure 3, and roll 
those values up to get the total Department value 425 in Figure 4. 
[0026] Determine the desired or optimal selling model stock inventory level 

for each day for each location until the end date. The desired or optimal stock for 

5 each selling location (typically stores and distribution centers) will be based on a 

determination of the appropriate model stock stocking level for each location given that 
location's expected selling level (or the selling and stocking requirements of the locations 
that it services) and the variability of that selling or stocking requirements and the cycle 
times involved in stocking the location, along with the frequency of replenishment from a 

1 0 distribution center to that location. Multiple techniques exist for determining the model 
stock, which typically are based on the expected selling with additional safety stock to 
support variability from the expected selling. The model stock may be adjusted to take 
into account presentation quantities needed for an attractive sales display of an item. The 
system also could identify items that are overstocked relative to the optimal, desired or 

15 budgeted OTB stocking level. It can identify overstocks in a number of different 
manners. 

[0027] One manner is to compare the projected stocking level for each item and 

location to a model stock driven optimal value and identify any values above the model 
stock as a Statistical Overstock, column 326 in Figure 3. The item in Figure 3 does not 

20 happen to have an overstock and actually is understocked through the end of the time 
period for which there are Firm Receipts 3 1 3, as shown by the lost sales in August -00 
through October -00 325. However, had there been overstocks they would have shown 
up in 326. The total of those item values would be rolled up into higher level groups, as 
in column 426 of Figure 4. Further refinements may be introduced, including whether 

25 the overstocks exceed outstanding purchase orders (placed but not fulfilled) for the item, 
327 in Figure 3 and 427 in Figure 4. The values in 327 are calculated using the smaller 
of the Statistical Overstock value 326 and Firm Receipts 313. The higher hierarchy level 
values like the department level value in 427 are simply the mathematical summation of 
the 327 values for all the items in the department. Outstanding purchase orders may be a 

30 focus of analysis because many retailers cannot send back inventory that they already 

own and so are interested in first identifying inventory ordered but not received. Another 
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determination may include the overstocks in excess of the minimum order quantity 
MOQ 5 columns 328 in Figure 3 and 428 in Figure 4. Many retailers have to purchase 
goods in minimum order quantities and therefore at the point that they place an order they 
are likely to order more than they need at that moment. For overstock in excess of 
5 MOQs, the Statistical Overstock 326 is compared to the Minimum order quantity value, 
and Statistical Overstock Above MOQ 328 is the Statistical Overstock 326 minus the 
Minimum order quantity value. If the difference is negative, then it is set to 0. Again, 
the department level grouping 428 is simply the summation of all the item level values 
328 for all the items in the department. Finally, retailers may want to combine the tests 

10 of whether they have POs and whether the stock is then above the MOQ with a 
combination test as shown in columns 329 in Figure 3 and 429 in Figure 4. The 
Statistical Overstock above MOQ with PO 329 is at the item level the minimum of the 
Statistical Overstock with PO 327 and the Statistical Overstock Above MOQ 328. Again 
the department level value 429 is simply the mathematical addition of all the values 329 

1 5 for all the items in the department. 

[0028] Another measure of overstocks is depicted in Figures 3 and 4, where the 

inventory budget is prorated by the system from the OTB grouping level, in this example 
the department level of Figure 4, down to the item level of Figure 3. One prorating 
approach is to take the budgeted inventory level and prorate it to the individual items 

20 based on projected sales. Sales could be the projected sales 419 in Figure 4 or the 

column 419 sales plus estimated lost sales 429. The actual proration would be done using 
the item level values of projected sales 319 or the projected sales 319 plus the estimate of 
lost sales 329. Since each value adds up to the total for 419 or the total of 429, the 
proration is done using the individual values divided by the department level value (i.e., 

25 419 or 419 plus 420) multiplied by the department inventory budget to get the individual 
item inventory budget values. By combining in the lost sales estimate you weight each 
item against its flail potential. Another prorating approach would be to use the projected 
inventory model stocks (before or after the incorporation of factors like stock out impacts 
or presentation quantities) to prorate the budgeted inventory. By using this prorating 

30 approach you are factoring in the elements that are not included in the sales projections 
like visual presentations. You could also use a prorating approach of using the end of 
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month projected inventory 421 in Figure 4 to create the item level inventory budget. The 
way that would work is the Statistical (Stat) End of Month (EOM) inventory 321 for all 
the items in the department (which would total to 421) divided by 421 multiplied by the 
Inventory Budget 422 for the entire Department would give the individual item Inventory 
5 Budget 322. That value would be used to calculate the item level Statistical OTB 324. 
As the Stat EOM Inventory 321 could be calculated a number of different ways, there are 
many variations on the resulting Stat inventory level. For example, presentation 
quantities may or may not be included in the Stat Inventory level 321 . Stock-outs may or 
may not be corrected for in the calculation of the Stat Inventory level 321. The Stat 

10 Inventory 321 may be set from calculations where economic optimal stocking levels are 
determined or specific service levels could be set and used for the stocking level 
determination. For short life items, the Stat Inventory 321 may be determined with or 
without any ability to reorder the item. There may even be the opportunity to reduce the 
order on already ordered items by removing some or all of the remaining units by sending 

15 it to another channel (not counted in the OTB calculation like is occasionally done with 
Outlet Stores that are in a separate OTB) or selling it off to another company (e.g., 
another retailer or wholesaler). Which of these prorating approaches used can be 
adjusted to suit the desires of the retailer. 

[0001] Determine additional notional orders that will need to be placed in the 

20 future, in29uding the expected quantity and receipt date for those orders to put all 
items on an equal footing. Notional orders and deliveries or receipts refer to system 
projected orders and resulting deliveries that have not been submitted to suppliers. Order 
needs in the future can be estimated on a daily basis to keep items stocked at their model 
stock inventory level. This would be done for every reorderable item taking into account 
25 lead times and sales out dates. Some items, such as fashion or seasonal, may not be 
reorderable in the timeframe analyzed, so for those items there would be no notional 
orders. Use of notional orders and deliveries can put the short lead time and long lead 
time items on an equal footing for OTB analysis. 

[0030] Statistical OTB affords a forward view that equally protects long and short 

30 lead-time items. To achieve this in the statistical OTB, you include the notional orders 
(orders that would keep the item stock at an economic optimal or specified service level) 
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in the calculation thereby optimally stocking all ongoing items throughout the entire time 
horizon for the OTB calculation. The report might look like Figures 3 and 4 and include 
calculations of both the actual OTB 323 and 423 and Statistical OTBs 324 and 424. 
Alternatively, reports may not show all of the columns, for example, leaving out the 
5 actual EOM inventories 320 and 420, as in Figure 5, where the Stat EOM Inventory 421 
in Figure 4 is relabeled EOM Inventory 521. 

[0031] The statistical OTB calculation assumes that the notional receipts - 3 14 

and 414 - will be received; it includes notional orders/receipts in the determination of the 
statistical (Stat) end of month (EOM) inventory - 321 and 421. The math is very similar 

10 to the other OTB calculations, typically starting with last month's Statistical ending 
inventory shown as this month's Statistical (Stat) beginning (BOM) inventory 3 12 or 
412, to which any purchase orders that are scheduled to arrive this month Firm Receipts 
313 or 413 are added as well as any notional orders determined to arrive during the 
month Notional Receipts 3 1 4 or 4 1 4, then any Permanent Markdo wns 3 1 5 or 4 1 5 

1 5 expected to occur are subtracted, any Promotional Discounts 3 1 6 or 41 6 expected during 
the month are subtracted, the impact of any Suggested Retail Price (SRP) Changes 317 or 
417 are factored in, as are the impacts of any Other Discounts 318 or 418 (e.g., write offs, 
employee discounts, damages, and shrink), projected Sales 319 or 419 (usually at the 
projected transaction prices) are subtracted out to arrive at the projected Statistical ending 

20 month inventory Stat EOM Inventory 321 or 421. This ending month inventory is then 
compared to the budgeted inventory 322 (a prorated value) or 422 to determine how 
much Statistical open to buy (OTB) dollars 324 or 424 are still available within the 
month. 

[0032] The Statistical OTB can be calculated at any level of the product hierarchy 

25 right down to the item level - 324. Statistical OTB values will put all items on an equal 
footing without bias against short or long lead-time items and helps retailers target 
inventory areas or items that cause problems. Statistical OTB may be used to understand 
the severity of inventory problems (e.g., the statistical OTB at the item level) and where 
to target actions (e.g., the items with the largest statistical OTB problem). 
30 [0033] The statistical OTB can be extended by using rolled down inventory 

budgets to constrain notional orders and deliveries. Any prorating or other approach can 
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be taken to rolling down the inventory budget to individual items or another level of the 
inventory hierarchy. Notional orders, whether based on optimal stock, service level (in 
stock performance), or some other criteria, can be constrained by the rolled down 
inventory budget. Individual items can be constrained or groups of items can be 
5 constrained so that a notional order/delivery remains within budget. The constrained 
notional delivery quantity can be used to calculate stockouts and lost sales. In an iterative 
process, budgets and prorations can be adjusted to minimize lost sales, lost profit or any 
other measure of sales effectiveness. An additional aspect of the present invention is 
taking into account component inventory, for product that is ordered through the typical 

10 OTB process but which should not be part of the OTB calculation. Different kinds of 
situations would potentially cause this to occur. One example would be product that is 
purchased for use in creating other products, (e.g., kits, and gift baskets), where the final 
products are counted in OTB but not the items used in creating the gift baskets or kits 
(e.g., because that would be double counting). However, to minimize work, satisfy 

15 minimum order quantities, and minimize overall inventory, the ordering requirements 
would likely be combined for joint management. So in calculating the OTB values for a 
particularly period of time, the non-OTB managed value which in Figure 6 is labeled 
Production Need 640 would be removed from the inventory (in this example because of 
the sign convention used the value would be subtracted from the inventory) and if there 

20 were not sufficient inventory available to satisfy that need then a value would be added to 
the Change in Total Unfilled Production Need 641 and that value added back to the 
inventory calculation that otherwise would be done as previously described. To keep a 
running total of all the unfilled production needs then and additional column would be 
added labeled the Total Unfilled Production Need 642 and the net impacts of what is 

25 going on in column 641 would be made to column 642. So this way you not only have a 
sophisticated mode of calculating OTB but can accommodate joint ordering and 
management of items that are then not going to be managed within the current OTB or in 
this particular department's OTB. 

[0034] While the preceding examples are cast in terms of a method, devices and 

30 systems employing this method are easily understood. A magnetic memory containing a 
program capable of practicing the claimed method is one such device. A computer 
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system having memory loaded with a program practicing the claimed method is another 
such device. 

[0035] While the present invention is disclosed by reference to the preferred 

embodiments and examples detailed above, it is understood that these examples are 
5 intended in an illustrative rather than in a limiting sense. It is contemplated that 
modifications and combinations will readily occur to those skilled in the art, which 
modifications and combinations will be within the spirit of the invention and the scope of 
the following claims. 
[0036] We claim as follows: 
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